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REGENERATIVE REPEATER 
Roelof 1V[rten 
SnderS,Thè Hgue, Nëtelnds 
Application December 8, 1949, Seril NO. 131,742 
n Clims (C1. 
T iVé£ti0a relates to z .reenemtive: 
a sta:S6p codé as usëd for telermting. 
 an ']ntéed£të Safi0n oï a long tans 
miççion .r0te . regenerative repçaer. .receive 5 ewr, 
distorted sials and es them ïor. controlling tivë 
.......... c 

a tr.ansmitting devicë rêsending'undist0rted sig:- 
nï.iïn :Re "same dirécti0n aiongthe:tran- 
sion route. ,   ..  
The distoti0n-is CuSed by advahcedhd d, i0 
layë :trasitohs bètëeh "mar, and "spae:  
elenis, 6r by a 'lsgs" 0f the:retangularitïo. 
these " transfi0ns: The advdnëd and .délaeï 
transtï0n maïny - occflr CrdiÙ 
owng t0 echo phen0men: e. the :s 9 recr..15 
tangu!arity is caused in cables or the like..The 
by. means oÏ s0rt scaing implses 
of. ëa" regeïëèe-eieme ahd" hi aa  0 
Duing:. the. olfowing iniéaï e , -transttih /25 
deie ikihs  i Psiï0n. 
mïhdëçice-sh6uid èmaih ih/the Prevfiing: 
position,/o/ehê ït Should 
r epk/:k6ring/t5-thë invènïSfi 
ghe']ocagi6h of ghe egenerae sign81s is. 
tered: b e inp 'sigfi S6 ]-he/re 35 
geèed si£1s ire 
it£ ':hexëgênëtïkë reeters  o£ .thig kd: 40 
of the prmciple mentioned 
staimpseçineva!s, 
mësr hi¢ the irreglarties 
]at/:PàriclrY iï a delyed  inut iëmët 0 
is :ll by" an:advaced.signal,: the inera 
mëalïto 0 the rége&gtë SignÏvai cab 
beeë s so: hat a 
vice fans out oï sehr:oms eSpdcïahY::i 
of:: d:new dhfkblë diStbtï6nï 55 

1V£)eoê:.it :has 'bedh :sùgëgëd :b adjnst, the: 
time/à::ï- thé, sa.impësso. 
is sê: ïhah . theië;:: baSg -0Lthe pr.eee. 
trkhftih de¢idé só tha %he Stb  êlemns 
the regenerated code are lenghened ag thé:]X- 
pense of-all the other odé Cemêns¤ which, as 
a matm- of.-fact,are shoened:.together, with 
the' ihëqafs befèëfi  the scfining çimpség: 
Bui för-the  los-o signalling:sëd 
peië4n pniëhas te Samëdawback 
the ïormer one, .though signals wth sop 
men  trêogethan the at ïah.combi 
nations, elëëntS:Ogtê/ onëtfinAlatër 
Thê  Oï" mè ,bi . avaê mutU be 
mied  acb£bë'.to che jerhisï5ië. 
ltiy.ly/D- ce -of  Sëquencë"0 regenertië' 
repe.trs.._: . .. -.......,:.... ., ..,. . -: 
.With the..zegenërtive, repeë 
e. invention £hementioned"W5:" 
dition oï ti CpciorS .the 
of n:impnlsë trih 8ni aïtèr.::therëgCeF£têa 
signal hs been trahsmitted wita £ sfop eiedht 
ond.of tw.o.closël sucéëdhg 
so tht-,the,::intemete Stop:elemët is:/given 
more sncceeding.. Sto eleën.'-Thë 
bility o£ this solution o e prol is,bdsëd; 
the OEscovery..tht a .cngestien.-of.:inpdt, 
tersDces in .other:prs. of. t£e teiëg£,. 
the: Rverge. Speed. is .notïchgd 
equl to tht of the origini sdne., 
Accoroeng to: n .emb0fliment :f :ihL thê, time-constnt-o£ the. zelevntcpcit0.Wt- 
lek£gè. bsigtor in-the..vibrtion generr, is c.. 
cultCd .in.such :£-mnner tht thelg:betw.een.. 
theIs-¢nn]ngimpulge of nAmpe.,trin : 
nd "he 'firSt.ipUe :of ..thê nèxt-impulse .trn, 
is ël-Qé:fnrwi fie in-.e mpulsê.trn.:. 
Thi ëm50mêfi-dan be used if'thé rime 
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of the regenerator is not slower than the rime 
basis of the first sender. In order to allow an 
original sender to operate faster, the rime basis 
of the regenerative repeater should be adjusted 
so as tobe faster, however, this advance is re- 
stricted to the slight deviation which according 
to the recommendations of the C. C. I. T. (Comite 
Consulatif International Telegraphique) has a 
tolerance of ±%, while the transmission dis- 
tortion is left entirely out of consideration. 
Moreover, in this case the rime basis advance 
is hot cumulative for a series of subsequent re- 
generative repeaters. If in this embodiment the 
C. C. I. T. tolerance oï ¾ % is to be maintained, 
the original sender device should meet a higher 
demand of accurateness, so that this sender and 
the first regenerative repeater together satisfy 
the relevant tolerances. If, e. g., the original 
sender operates ¼ too fast, the regenerative re- 
peater should be allowed to operate /4 faster 
than the sender, in order to obtain s% devia- 
tion from the standard in the regenerated code. 
According to a preferred embodiment of the 
present invention the minimum delay between 
two impulse trains is chosen shorter than the 
interval time. A regenerative repeater accord- 
ing to this embodiment ,an, even without time 
basis advance, handle signais originating ïrom a 
sender that is a little too fast. As a marrer of 
fact this embodiment involves the appearance 
of shortened stop elements in the regenerated 
code, but these elements are likewise restricted to 
a minimum duration, so that even in subsequent 
regenerative repeaters the shortening of the stop 
element is hot cumulative. 
When two widely interspaced signais are re- 
ceived by a regenerative repeater according to 
this embodiment, the second impulse train is 
not produced immediately after the lapse of rime 
determined by the capacitor and resistance men- 
tioned hereinbefore, but oniy aïter the arrival 
of the start element of the second signal. 
The invention furthermore relates to a regen- 
erative repeater of the kind described, having an 
arrangement of capacitors and resistances in the 
vibration generator which limits the stop ele- 
ments of the regenerated code to a fixed mini- 
mum duration, the start-stop device comprisei a 
relay and a diode or rectifier cell arranged in 
such a manner that this relay operates more 
slowly in one direction than in the other and 
therefore makes the regenerative repeater in the 
normal position insensitive to clicks of shorter 
duration than the operation rime of the relay, 
which is predetermined according to the mini- 
mum stop element. 
The predetermination of the minimum dura- 
tion of the regenerated stop elèment aiso keeps 
the first scanning impulse of any impuise train 
apart from the beginning of the relevant start 
element of the input signal, so that any start ele- 
ment containing an initial part oï a certain du- 
ration does hot contain a scanning impulse. 
If in the repeaters hitherto known in the art 
via the receiving device the vibration generator 
is operated by a faulty short interruption of the 
transmission, the generator generates a com- 
plete impulse train. 
In the known regenerative repeaters this can- 
not be avoided in general, because there is al- 
ways a chance of correct scanning in the be- 
ginning ofthe start element. The regenerative 
repeater according to this invention doei hot 
have this drawback; in case the vibration gen- 
erat0r Sh0uld be operated by clicks, it ,an be 
quickly restored to normal by means of the relay 

4 
delayed in one direction before the fn'st scanning 
impulse appears, provided the interference dis- 
appears in rime. 
The invention will be further explained with 
5 reference to the annexed drawings showing an 
embodiment adapted to a rive-unit code with 
start and stop element, thus containing alto- 
gether seven elements per signal, each element 
of the ideal non-distorted code lasting .0 milli- 
10 seconds, and consequently each signal 140 msec. 
If should however be understood that the inven- 
tion is hot restricted to this rive-unit code. 
Figs. 11 and 12 are together a diagram of a re- 
generative repeater according to the invention; 
L and 
Fig. . is a plurality of graphs illustrating the 
operation of various parts of the regenerative 
repeater shown in Figs. 11 and 12. 
Figs. 11 and 12 show from left to right ttn'ee 
20 pah's oî pentodes Bla, Blb; B2a, B2b; and B, B3b. 
In each pair the control grid of each tube is cou- 
pled crosswise with the anode of the other tube 
oï the pair, but in each pair the coupling is of a 
different nature. In the right hand pair of tubes 
25 B3a and B,b the control grids are coupled over 
ohmic resistances with the opposite anodes. In 
consequence thereof this pair of tubes bas two 
alternative stable conditions, i. e. one in which 
tube B,a and one in which tube B,b is conduct- 
30 ing, at least when both screen grids are imparted 
positive voltage over resistances R7 and 1o, re- 
spectively. Iï one of the supply voltages of the 
screen grid, for instance of the screen grid of 
tube B, is interrupted, oniy one stable condition 
 prevafls with one tube B3a non-conducting and 
the other tube B conducting. 
The input signal is received by the receiving re- 
lay O, the armature 0 of which in the shown nor- 
mal condition interrupts the screen grid voltage 
0 for Blb, B2a, and B . If the armature o is moved 
over by a start element and these three screen 
grid voltages are applied, tube Ba remains non- 
conducting. Oniy when a negative impulse 
reaches the top of a potentiometer formed by the 
45 resistances R and Rs ïrom the tube Ba, Bb as 
more fully explained hereinafter, part of it via 
capacitor Cs reaches the control grid of the tube 
Bb; as armature o has been moved over from the 
position shown in the drawing, resistance R3 is 
0 short-circuited and capacitor C does hot receive 
a negative impulse. The impulse over capacitor 
C rnders tube Bsb non-conducting so that the 
voltage drop in the series resistance Rs is greatly 
reduced and the potential division over resist- 
5 ances Rs, R4s, R is modified. 
Now the control grid of Bsa is imparted a higher 
voltage over resistance R7 and tube Bsa becomes 
conducting. The voltage drop across resistor 
Rs increases and in the division over resistances 
60 Rs, 142, I4, the control grid voltage of tube B3b 
drops via resistor Re, so that the new conducfiing 
condition is stabflized. 
Ai a subsequent scanning impulse ai the tap 
of the potentiometer Rn, Rs if depends on the 
65 position of armature o, whether the present con- 
ducfiing situation of the tubes Bsa, Bsb is main- 
tained. During the course of the scanning im- 
pulse train the screengrid supply is taken over 
by the relay armature c, so that armature o be- 
70 cornes available for the changeover function in 
the device formed by armature o with resistances 
Rs2, Rs, and Rs. The anode currents of tubes 
B3a and Bs fiow through the respective wind- 
ings of the polar transmitting relay Z. 
75 The pair of tubes-Ba, B, together with .the 



B:iS renderel,n6n-condiCtiïï nd:ttï-the-fibe - 
austmënt is done N Changing  the«pbsitibff of 
the tap of resistance R;.but«,abo]ùêsCh6 
sm with the ibrtion 
the voltage impulse  evër..cpcirs: Cï, Cï/which 
are superposed as ripple on theonêl gri Vbï 
ageof tubWB. 
-mediaëly af :armtëo'has béë oed: 
over; the first::of -the..pulseshas::thëneatiV è: 
sign,, wi-th the consequencedescribè ab6ve,: whïle : 
after:30 msec: a posit}Ve impulsebglngthëC0n  
rol grid:Of tuSe Bï beyond thë threshbl:d: value- 
thereby :;rendering »tube. Ba conducting.and:tubë " 
Bu  nonzconducting; The înteredia;',positivë 
and'.negative.impulses'are with0ùt effect::on thè 
conducçiviy of tubes Ba and B»  
Thearmature a of theçolarized relaYf6ilow " 
the"conion -of Conductivity of tfibëS"Bïa = B 
the anode currents -of WhCh fiow th0ag 
two -mah- winding- of relaFA. " At .-the:.star 
this happens- with a delay. of :about :10 
because an extrawind[ngof the startStop:)ëa  
A - short:circuited over th:"barrier cell SCi: : 
Thus a click moving overtherelayarmaurë0:in 
less than 10 ec., is hOt taken oer bY ature 
a and the screenid voltageoftube BX and B 
becomes again negative; su that .thesë two.:tub 
become-immediately  non-conductin$ : b éfrë: 
negati scanning pulse bas  been-sen:"ove9 
capacitor C to te transmit: Afer a" SCCëS 
ful start and. the- compleon-of the""130 msçc: 
mentioned belote; the armatrea':retur With 
out-delay to normaland SpS thegènegiO, 
The seventh scaing impulse ïntended f0r  
sp element c0incides with thism0mént  
over, at this moment a negative pulse- çhr6'g 
capacir C and restance- R passesto 'the 
control id of tube B2a.' 
During a certain .tedètermined:by te 
pedance values-.of-capacitor C and'ïresitncë 
R0, a negative potential- maintaihed 
control id of tube B; so that thiS':tub 
bec0me conducting, even" if, sh0rtl afte  thé 
stopping of the generator,  new :star-eleent 
again imparts positive screen .grid voltagè:o9eç 
armature o and resistnceR. - Restnce"Rï » 
could be omitd and the cpacit0r C and:resis  torR0 wouldmaintain.tube Ba nonc0ndU¢%in «: 
during exactly 10 msec.- after: the :sop: impsë 
they also fix the hall period 0f the recafigula 
voltages to 10 msec. It , however, clear "that: 
th acculation of functi0ns-is n0t a-necesslrY : 
litation of the present Ventin: 
H within 10 msec/after the"sp 
new start element arrives, tube B-does 'nt 
become conducting belote the expiation of the 
entire 10 msec. and consequently thë regenerated 
signal has adation of 140 msec. If th né  
input start element appears luter thàn 10 mseC. " 
after the stop impulse/ the tube B2a ïs redy rb 
fUll its function; after having reachéd the 
threshold value of the control ggid voltage, tùbë 
Ba remains n0n-conductive until the scrëén id 
65 voltage  switched on; and with thé deià the 
fished regenerated sialhaS  bèen eendê- 
fo more than 140 msec. ïn total: " en the ]o6àl 
te basis is perfectly synchz0nou with :thë 
tramitter such a waiting process can occdr0nly "' 
70 once or a few rimes, til the regenerätie 
peater lags behind the primary transmitter bY 
- a rime period corresponding to"the"greatest 
delay of a sta element that occurred: " 
If the-te basis of the regenerative repeate 
is a-litflë faster than- that::of the :primar tran 
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mitter, there Will repeatedly be short delays. 
The regenerative repeater cannot be adjusted so 
as tobe slower than the primary transmitter 
without losing synchronism. 
Another embodiment of the invention is de- 
rived from the former by the addition of the 
resistor 123, inserted between the normal contact 
of the armature a of the start-stop relay A and 
the junction of capacitor Cs and resistance 120, 
owing to which the rime constant of this group 
in the spacing period fs shortened fo say 8 msec., 
so that regenerated signals are issued of minimal- 
ly 138 msec., viz. 6X20 for the start and combina- 
tion elements, and 18 msec. for the stop element. 
If the local rime basis fs perfectly synchronous 
with the transmitter, delays are encountered 
with almost all the signals. The average and 
most frequently occurring duration of the re- 
generated signals fs 140 msec., with longer and 
shorter signals distributed in accordance with 
the theory of probability. With this embodiment 
the local rime basis can be somewhat slower than 
" the rime basis of the primary-transmitter with- 
out dropping synchronism; thus if the first six 
elements are somewhat lengthened, this may be 
compensated by the seventh (stop) element. The 
minimum duration of this stop element fs only 
determined by the admitted speed difference, 
while the transmission distortion only appears in 
the distribution of longer and shorter stop ele- 
ments over a greater .period of rime. 
As the latter embodiment allows a relative 
freedom of rime basis adjustment, if fs possible 
fo make use of locally available rime devices, 
such as the power supply frequency for the 
adjustment or even for the operation of the 
impulse generator. 
Fig. 12 shows u quadripole key Si for adjusting 
of the vibration generator by means of a 5O c./s. 
standard frequency. The generator fs brought 
fo uninterrupted vibration and the standard fie- 
quency fs conducted to an extra winding of the 
receiving relay I. The neon discharging lamp 
NB switched in by the key 5, shows a beat be- 
tween both frequencies. 
Furthermore Fig. 12 sho.ws the rectifier cells 
SC2 and se3, which prevent certain undesirable 
couplings. The resistances 1, 1i, R« and 
by-pass the windings of relay A and Z, respec- 
tively, and thus protect the screen grids when the 
relays A or Z are exchanged which would other- 
wise act as anodes. The resistances 116, 19 and 
P apply the correct cathode voltages and the 
ripple fllter consisting of resistor L1 and capacitor 
Ca protects the voltage sources V1, 
Fig. 2 shows various currents, voltages, and 
relay 0ositions in the regenerative repeater ac- 
cording to Figs. 11 and 12. O represents the re- 
ceived input signal controlling the position of 
the armature o of the receiving relay O shown 
in Fig. 12. The first "start" relates fo the rst 
signal of a message, so that if fs assumed for 
this example that this first start fs preceded by 
a stop period during which the transmitter sends 
a constant normal current over the line. 
The two control grid voltages V=a and Vb, and 
the two anode currents Iaa and Iab for the vibra- 
tion generator B2a, B2b are indicated behind the 
symbQ1 B2. 
The line ! shows the positive and negative ira- 
pulses which are sent over the capacitor C3 to the 
start device Bla, 
The line 2 shows the negative impulses which 
over capacitor C'6 and resistance 1 and with 
cooperation of the rectifier SC1 pass from the 

8 
vibration generator B2a, B2b to the change-over 
device for the transmission device. 
The two control grid voltages Va and Vb, and 
the two anode currents I«a and /ab of the start- 
5 stop device ]la, Blb are shown behind the symbol 
]i. 
The position of the armature a of relay A is 
shown behind the symbol a; it follows on the 
whole the anode currents I«a and Ia of the start- 
10 stop device, but in doing so if bas for the elimina- 
tion of clicks an operational delay in one direc- 
tion, viz. when the armature a is moved over 
from spacing to marking, as a result of the short- 
circuiting of one winding of relay A by the recti- 
1.5 fier SC4. 
Behind the symbol B the two anode currents 
of the change-over device B3«, Bb are shown to 
which the operation of transmission relay Z cor- 
responds with some delay as shown behind the 
20 symbol Z. The last three graphs show the shape 
of the regenerated signal. The graph of Va of 
the pair of tubes.B: shows the operation of the 
vibration generator. The latter is started by the 
input signal and then accomplishes ifs operation 
25 without being infiuenced by his signal. The mo- 
ment when the generator is ready fo react to 
a subsequent start is indicated by the line XY. 
This moment is fixed by the rime constant of the 
group capacitor C5 and resistors 1o, 12, which 
3O after the moment "130/' that is the moment at 
which the control grid voltage Va for the seventh 
rime becomes negative, brings about the short- 
ened generator step. 
If the start of the next input signal comes later 
35 than the moment indicated by the line XY for 
instance af the rime indicated by the line Q in 
Fig. 2, the next impulse train is normally gen- 
erated by the start of the input signal. 
If, however, the start of the next input signal 
40 arrives earlier than the moment indicated by 
the line XY, for instance af the rime indicated 
by line P in Fig. 2, the new impulse train is hot 
generated directly by the new input start but 
first the moment indicated by the line XY is 
45 awaited. In this case the impulses follow the 
course indicated in the figure by dash lines. 
The application of the invention is hOt re- 
stricted to a construction of the regenerative re- 
peater or ifs parts as described in. the before 
50 mentioned embodiment, but the receiving device, 
the change-over device, the transmission device, 
the vibration generator and the start-stop can 
be realized, electronically and/or electromechani- 
cally in various manners. 
55 We claire: 
1. In a regenerative repeater for telegraph sig- 
nals including successive trains of impulses in a 
start-stop code, in combination, means receiving 
the impulses; a vibration generator connected to 
(»0 said receiving means so as fo be started by the 
same on reception of the first train of impulses 
ïorming part of a telegraph signal; a transmission 
device retransmitt_ing the signals received by said 
receiving means, said transmission device having 
«5 two stable conditions assumed by the saine, one 
af a rime, under joint c0ntrol of said receiving 
mearm_ and said vbration generator; a start-stop 
device electrically connected to the out_put of said 
vibration generator so as to be controlied by the 
70 same, said start-stop device including two tubes, 
one of said tubes being normally in conductive 
conditior and the other o said tubes being nor- 
mally in non-conductive condition, said tubes 
being mutually connected in a semi-stable rela- 
75 tion; and switching means connected in the out- 
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-.'put of«aid startrstop :device. and; controlling, the 
.operation,.of said vibration generator. 
2...In a.regenerative.-repeater for telegaph sig- 
nals including successive trains of impulses«in a 
- start-stoP code,, in combination, means receiving 
 --the-imlnlses; a .vibraion.generator connected to 
:said rceiving mens.so, as. fo be started by the 
sameon receptionof thefirst.train of impulses 
-forming part of a telegraph signal, said vibration 
 .giniratorincluding two tubes acting, in .counter- 
 phase,-one of said tubes of said vibration genera- 
. tor. being.-/normally non-conductive; atransmit- 
ring/device retansmitting the.. signals receved by 
 ..said.-receiving means,.said- transmitting device 
being adapted to assume.any one ata rime Of .two 
.a!ternative-stableconditions .-.controlled by said 
.-:roeeiving means and .affected-by said vibration 
generater; a start-stop device electrically con- 
.nected to the. output of said vibration generator 
 .So.as tobe .controlled by the same, said startstop 
. deviceincluding two tubes in-semi-stable ..relar 
tiqn,:one of said tubes of said start-stop device 
beng nomally conductive.and the other tubeof 
-saidstart-stop device being nermally noncon- 
duCtive,said. two tubes of said start-stop device 
.hang each a control.grid, said control grid of 
:said normll conductive tube of said start-stop 
devicebeing capacitively «couPled to the anode .of 
-saidnomally.non-conductive tubeof, said vibra- 
.iongenerator; andsw!tching..means connected 
to .the.output uf..said start-stop device and  con- 
t-rol!ig the operation of. said vibration generator. 
 3. In -a. regenerative repeater for telegraph&sig- 
nals including successiveelements, in a start-stop 
.code, in-combinaioni means receiving the 
ments of the sgnals; a vibration generator .con- 
.necedto .said receiving means so as tobestarted 
.by the-same on reception of the firstelement 
forrning part .of a ..telegraph signal, said vibra- 
tion:genertor including .trio tubes, one-oî.said 
tubes of said vibration generator being normally 
non-conductive and the other-being normally 
conductive, the conductivitY of said tubes of said 
vibration generator alternating-so as to generate 
-recangular puises being in countorphase fo each 
other; a transmitting .device retransmitting the 
signals received by said receiving means,-said 
transmitting device being adapted to assume anY 
one ata rime of two..alternative stable condi- 
tions under the control of said receiving means 
ndunder the control of the.transientsproduced 
by said-vibration generator;, a start-stop device 
electrically connected to the output of said vibra- 
tion generator so as tobe .controlled by .the same, 
said start-stop device including two tubes in semi- 
stable relation, one of said tubes of said start- 
stop device being normally conductive and the 
 other.tube of said start-stop device being nor- 
mally non.onductive, said two tubes of said start- 
stop device having each a control grid, said con- 
-trol grid of said normally conductive tube.of said 
start-stop device being capacitively coupled to 
the anode of said normally non-conductive tube 
of. said vibration generator, whereby said vibra- 
tion generator produces voltage pulses inverting 
the conductivity of said tubes of said start-stop 
device; and switching mens connected to the 
output of saidstrt-stop device and controlling 
 the operation of said vibration generator inde- 
pendetly of the condition of said receiving 
means. -- 
 4. .In.a .regenerative repeater for telegraph sig- 
-nals-including successive ilimints, in a start-stop 
 code, in combination, means receiving the ele- 
ments of the signals; a vibration generator con- 

 nected tosaid, receiving means so as tobe startd 
by the same on reception .of the first element 
forming part of a telegraph-signal, said vibra- 
tiongenerator including two tubes; a plUrality 
5 of capacitors and leakage resistors connected, re- 
spectively, in siries between said tubesuf said 
.vibration ..generator rendering one of said tubes 
of said vibration generator normally non-con- 
.'ductive and the other normally conductive; a 
10 transmitting device retransmittingthe signals.ri- 
ciived by said receiving means, said transmitting 
-device being adapted to assume any one at a.time 
of two .alternative stable cnditiens predeter- 
mined by said receiving means, said transmitting 
15 device being affectod by said  vibration generator; 
a. start-stop device electrically connected to the 
 output of said vibration, generator so as -to be 
controlled by the same, said start-stop deVice 
including .two tubes in semi-stable relation, one 
2o of. said tubes of said start,stop device being nor- 
mlly conductive and. the othez tube of said start- 
stop deviceobeing normally.non-conductive, said 
two tubes of said start-stop device having  each a 
control grid, said control gridof said/nomlly 
25 conductive tube of saidstart-stoP devicebing 
capacitively coupled to the .anode ,of ./sid.nor- 
mally non-eeconductive tube of.said vibrationgen- 
erator; a leakage resistance .conncted 
control grid of said normally .conductive tube'of 
'3o said start-stop device wherebythe conductivtY 
of said tubes of said start-stop ...device..is 
verted by.the first pulseproducedby th Stazt- 
ing of said vibrationgenerator:and .is reStoredto 
normal afterthe negative.potential .of sakl:còn- 
:5 trol grids bave been discharged-graduallF»bY 
said leakage resistances connected ta said:.ontol 
grids, when öne of the pulses produced .by said 
vibration generator completes .the ïlischarglng 
of said control grids t a sharplY defined moment; 
40 and switching means connected to the outputof 
said start-stop device and controlling the opera- 
tion of said vibration genertor. 
5. In a regenerative repeater. or:telegraph sig- 
nals including successive elements, in a start- 
45 stop code, in combination, means receiing.the 
elements of the signais;, a vibration genezator 
connected to said receiving means so s tombe 
started by the same on reception of th firstele- 
ment forming part of a telegraph signal, «said 
5O vibration generator including two tubes; 
rality of- capacitors and leakage resistors .con- 
nected, respectively, in series between said tubès 
of said vibratiqn generator andrendering onë of 
said tubes of sid vibration .generator normallY 
55 non-conductive and the other normally cOnclue- 
rive so that said vibration generatòr producés 
rectangularly-shaped voltages; a transmitting.de- 
vice retransmitting the signals received by satd 
receiving mens, said transmitting device .in- 
60 cluding two tubes each .being adapted, to.assume 
any one at a time of two alternative-stable.con- 
ditions determined by the condition of sakt.re- 
ceiving means and affectod under the control/of 
said vibration generator, one of said tubes of said 
65 transmitting device being normally conductive 
and the other non-conductive .in one of the two 
alternative stable conditions; a .potentiometer 
having taps capacitively coupled with the.critrol 
grids of said tubes of said transmitting dèvice, 
70 respectively; a capacitive coupling between the 
anode of said normally conductive tube o said 
vibration generator and said potentiometer;., a 
start-stop device including two tubes, one ofsaid 
tubes of said strt-stop device being..nomally 
 conductive and the other non-conductivè; 
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pacitive coupling between the control grid of said 
normaliy conductive tube of said start-stop de- 
 vice and the anode of said normaliy non-con- 
ductive tube of said start-stop device and the 
anode of said normaliy non-conductive tube of 
said vibration generator; a leakage resistance 
connected to said control grid of said normaIly 
conductive tube of said start-stop device, where- 
by the conductivity of said tubes of said start- 
stop device after having been inverted by the 
first voltage pulse of said vibration generator is 
restored to normal in response fo said vibration 
generator producing the last of a predetermined 
number of impulses which sudderfly completes 
the gradual discharge of the negative potentiais 
of the controi grids of said tubes of said start- 
stop device over said leakage resistances con- 
nected thereto; and switohing means connected 
to the output of said start-stop device and con- 
troiling the operation of said vibration generator. 
6. In a regenerative repeater for telegraph sig- 
nals including successive elements, in a start- 
stop code, in combination, means receiving the 
elements of the signals; a vibration generator 
connected to said receiving means so as to be 
started by the saine on reception of the first ele- 
ment forming part of a telegraph signal, said 
vibration generator including two tubes; a 
plurality of capacitors and leakage resistors con- 
nected respectively, in series between the anode 
of one Of said tubes of said vibration generator 
and the control grid of the other of said tubes 
of said vibration generator and vice versa so as 
to affect said vibration generator by said re- 
ceiving means after the lapse of a predetermined 
rime period according to the charging condition 
of said capacitors; a transmitting device re- 
transmitting the signals received by said receiv- 
ing means, said transmitting device including 
two tubes each being adapted to assume any 
one ata rime of two alternative stable condi- 
tions determined by the condition of said re- 
ceiving means and affected under the control of 
said vibration generator, one of said tubes of 
said transmitting device being normaliy conduc- 
tire and the other non-conductive in one of the 
two alternative stable conditions; a potentiom- 
. eter having taps capacitiveiy coupied with the 
control grids of said tubes of said transmitting 
device, respectively; a capacitive coupling be- 
tween the anode of said normally conductive 
tube of said vibration generator and said potenti- 
ometer; a rectifier arranged for admitting only 
the negative transients of the impulses fo said 
transmitting device; a start-stop device includ- 
ing two tubes in semistable relation with each 
other, one of said tubes of saidstart-stop device 
being normaliy conductive and the other non- 
conductive; a capacitive coupling between the 
control grid of said normaliy conductive tube of 
said start-stop device and the anode of said nor- 
mally non-conductive tube of said start-stop de- 
vice and the anode of said normally non-conduc- 
rive tube of said vibration generator; a ]eakage 
resistance connected to said control grid of said 
normally conductive tube of said start-stop de- 
vice, whereby the conductivity of said tubes of 
said start-stop device after having been inverted 
by the first voltage pulse of said vibration gen- 
erator is restored to normal in response to said 
vibration generator producing the last oî a pre- 
determined number oî impulses which suddeniy 
completes the gradual discharge of the negative 
potentials of the controi grids of said tubes of 
said start-stop device over said leakage resist- 
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ances connected thereto; and switching means 
connected to the output of said start-stop device 
and controlling the operation of said vibration 
generator. 
5 î. In a regenerative rePeater for telegraph sig- 
nals including successive trains of impulses in a 
start-stop code, in combination, means receiving 
the impulses; a vibration generator connected 
to said receiving means so as to be started by 
10 the saine on reception of the first train of ira- 
pulses forming part of a telegraph signal, said 
vibration generator including two tubes actin 
in counterphase, one of said tubes of said vibra- 
tion generator being normally non-conductive; 
15 a transmitting device retransmitting the signals 
received by said receiving means and regenerat- 
ing the saine under control of said vibration 
generator; a start-stop device electrically con- 
nected to the output of said vibration generator 
20 so as tobe controlled by the saine, said start- 
stop device including two tubes in semi-stable 
relation, one of said tubes of said start-stop 
device being normally conductive and the other 
tube of said start-stop device being normaliy 
25 non-conductive, said two tubes of said start-stop 
device having each a control grid, said control 
grid of said normally Conductive tube of Said 
start-stop device being capacitively coupled to 
the anode of said normally non-conducfiive tube 
30 of said vibration generator; switching means 
connected to the output of said start-stop de- 
vice and controlling the operation of said vi- 
bration generator independently of the condi- 
tion of said receiving means; and additional 
:;5 means for delaying the operation of said switch- 
ing means in one direction thereof. 
8. In a regenerative repeater for telegraph sig- 
nals including successive trains of impulses in a 
start-stop code, in combination, means receiving 
.0 the impulses; a vibration generator connected 
to said receiving means so as to be started by 
the saine on reception of the first train of ira- 
pulses forming part of a telegraph signal, said 
vibration generator including two tubes acting in 
t.] counterphase, one of said tubes of said vibration 
generator bCng normaily non-conductive; a 
transmitting device retransmitting the signals 
received by said receiving means and regenerat- 
ing the saine under control of said vibration 
5o generator; a start-stop device electricaily con- 
nected fo the output of said vibration generator 
so as fo be controlled by the saine, said start- 
stop device including two tubes in semi-stable 
relation, one of said tubes of said start-stop de- 
 . vice being normally conductive and the other 
tube of said start-stop device being normaliy 
non-conductive, said two tubes of said start-stop 
device having each a control grid, said control 
grid of said normally conductive tube of said 
60 start-stop device being capacitively coupled to 
the anode of said normaliy non-conductive tube 
of said vibration generator; a switching relay 
connected to the output of said start-stop de- 
vice and controliing the operation of said vibra- 
65 tion generator independentiy oî the condition of 
said receiving means; and means including a 
rectifier for delaying the operation of said switoh- 
ing relay in one switching direction thereof. 
9. In a regenerative repeater for telegraph sig- 
70 nals including successive series of impulses in 
a start-stop code, in combination, a receiving 
reay having an armature; a vibration generator 
inciuding two tubes, one of said tubes of said ri- 
. bration generator being normally conductive and 
7 the other of said tubes of said vibration genera- 
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tor betng normally non-conducttve, said vibra- 
tion generator being connected to said armature 
o£ satd receiving relay so that said armature 
said receiving relay modifies the screen grid 
voltage of said normally non-conductive tube 
said generator directly upon reception of the 
flrst of a sertes o£ impulses forming part of the 
telegraph signal; a transmittiug device adapted 
to assume any one af a rime o£ two alternative 
stable conditions predetermined by the position 
of said armature o£ said receiving relay and con- 
trolled by sald vibration generator; a start-stop 
device including two tubes in semi-stable rela- 
tion to each other, one of said tubes of said start 
stop device being normally conductive, the other 
of said tubes of said start-stoP device being nor- 
mally non-conductive; a capacitive coupling be- 
tween the control grld of the normally con- 
ductive tube of said start-stop device and the 
anode of said normally non-conductive tube of 
said vibration generator; a polarized switching 
relay cormected fo the output of said start-stop 
device and having an armature controlling the 
operation of said vibration generator by apply- 
ing a screen grid voltage fo said normally non- 
conductive tube of said vibration generator in- 
dependently of the position of said armature 
said receiving relay; and means adapted to sai 
polarized switching relay for delaying the oper- 
ation thereof in one switching direction whereby 
the regenerative repeater in the normal condi- 
tion thereof is rendered insensitive to clicks hav- 
ing a shorter duration than that determined by 
said means. 
10. In a regenerative repeater for telegraph 
signals including successive series of impulses in 
a start-stop code, in combination, a receiving 
relay having an armature; a vibration generator 
including two tubes, one of said tubes of said 
vibration generator being normally conductive 
and the other of said tubes of said vibration gen- 
erator being normally non-conductive, said vi- 
bration generator being cormected fo said arma- 
ture of said receiving relay so that said arma- 
ture of said receiving relay modifies the screen 
grid voltage of said normally non-conductive 
tube of said generator directly upon reception 
the flrst of a sertes of impulses forming part of 
the telegraph signal; a transmitting device 
adapted to assume any one af a rime of two al- 
ternative stable conditions lredetermined by the 
position of said armature of said receiving relay 
and controlled by said vibration generator; a 
start-stol device including two tubes in semi- 
stable relation to each other, one of said tubes 
of said start-stol device being normally con- 
ductive, the other of said tubes of said start-stop 
device being normally non-conductive; a capaci? 
tire COUlling between the control grid of the 
normally conductive tube of said start-stop de- 
vice and the anode of said normally non-con- 
ductive tube of ss.id vibration generator; a polar- 
ized switching relay having two windings and 
connected to the output of said start-stop de- 
vice and having an armature controlllng the 
eration of said vibration generator by app]ying 
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a screen grid voltage to said normally non-con- 
ductive tube of said vibration generator inde- 
pendently of the position of said armature of 
said receiving relay; and means includlng a rec- 
5 tilier connected in series with one of said wind- 
ings of said switching relay, said means being 
adapted to said polarized switching relay for de- 
laying the operation thereof in one switching 
direction whereby the regenerative repeater in 
lO the normal condition thereof is rendered in- 
sensitive to cllcks having a shorter duration than 
that determined by said means. 
11. In a regenerative repeater for telegraph 
signals including successive sertes of impulses in 
]5 a start-stop code, in combination, a receiving re- 
lay having an armature; a vibration generator 
cormected to aid receiving means so as fo be 
started by the same on reception of the first 
element forming part of a telegraph signal, said 
20 vibration generator including two tubes; a plu- 
ralitY of capacitors and leakage resistors con- 
nected, respectively, in sertes between the anode 
of one of said tubes of said vibration generator 
and the control grid of the other of said tubes of 
25 said vibration generator and vice versa so as 
to affect said vibration generator by said receiv- 
ing means after the lapse of a certain rime 
period; a transmitting device retransmitting the 
signals received by said receiving means and 
30 adapted fo assume one of two stuble conditions 
under the control of said recelving means and 
of said vibration generator; a start-stop device 
electrically connected to the output of said vi- 
bration generator and controlled thereby, said 
35 start-stop device incltding two tubes, one of said 
tubes of said start-stop device being normally 
conductive and the other non-conductive, said 
tubes of said start-stop device being connected 
with each other so as fo be in semi-stable relation; 
40 a switching re!ay connected fo the output of 
tart-stop device and controlling the operation of 
said vibrat:on generator independently of the con- 
dition of said receivin means; means adauted te 
said switching relay for delayin the operation 
4 thereof in one switching direction; and a rest 
contact connected fo one of said capacitors of 
sald vibration generator, whereby said armature 
of said receiving relay modifies the charging po- 
sition of said capacitor connected thereto, there- 
0 b.v chaning the rime period durin which said 
vibration generator cannot be started by said re- 
ceiving means. 
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